The distribution of plant nutrients in various layers of a peat profile depends on several factors. Among these are for example the intensity with which the nutrients are adsorbed or fixed by the peat, the quantities of nutrients carried by the water or by the air from the neighbourhood, and also the utilization of nutrients by the respective surface vegetation. In shallow peat lands the quality of the mineral subsoil is of importance, too.
Material and methods
The material of the present investigation consisted of 85 The depths of the sampling layers and the kind of the respective peat are reported in Table 1 which also gives the degree of humification for the peat samples estimated in the field according to the method of von Post (3) . In addition to the peat samples also samples of mixed surface vegetation were collected from the peat lands n:ris 6 -lo and 12-18. All the analyses described in the present paper were performed of air-drv peat ground in a Wiley mill. The pH-value was determined in a water suspension (1:4) . The extraction of the cations was carried out with 1 N ammonium chloride solution. The ratio of soil to extractant was 1: 50, and the extraction period was two hours. The estimation of calcium, potassium, and sodium in the filtrate was performed using the flame photometer by Lange. The total calcium -\-magnesium content of the filtrate was determined by the versenate titration (1) and the amount of magnesium was calculated on the basis of the calcium content estimated bv the flame photometer.
Obviously, the data obtained by this method do not correspond to the content of exchangeable cations in these soils. A more reliable estimation of their amount could have been gained if barium chloride instead of ammonium chloride had been used and if the extraction had been completed by some thorough washings. The disturbing effect of barium on the flame photometric determination of the other cations prevented its employment, and it was necessary to resort to ammonium chlo- 
Results
The data in Table 1 show that the kind of peat in the various layers of the same peat land is almost equal or only slightly tends to improve with the depth. Generally the degree of humification and the volume weight increase on going deeper but changes in the pH values are fairly small and irregular. The ash content of all the samples is rather low indicating no marked presence of mineral matter in these virgin peat soils. In almost all the samples calcium appears to be the dominating cation, although also the content of magnesium may often be of the same order. The potassium and sodium contents of the peat samples are far lower and, on the average, nearly equal to each other. Only in samples of undecomposed plant material the potassium content, even when expressed on the volume basis, can be higher than the calcium and magnesium contents of the respective samples. In peat lands of better quality the amount of extractable calcium tends to be somewhat higher than that of the peat lands of lower quality. The corresponding differences in the contents of other cations seem to be less marked.
Considerable variations exist in the distribution of calcium in different layers of the peat soils. Generally, an increase in the calcium content with the depthcan be noted. The same seems also to hold true with the magnesium extracted by this procedure, but the distribution of potassium is reverse. Particularly the potassium content of undecomposed plant material appears to be far higher than that of the lower peat layers. The distribution of sodium seems to be less regular.
The general trends in the distribution of the extractable cations in various depths may be easier to observe if instead of the absolute amounts the relative contents are examined. Therefore, the cation contents of the surface samples were given the value of 100, and the respective relative values for the other layers were calculated. These results are listed in Table 2 .
The relative calcium and magnesium contents calculated on the basis of the kg/ha-values seem most often to increase with the depth, although there also are profiles in which the surface layer appears to be the richest one. In most of the cases potassium is concentrated in the surface vegetation and also the surface layer of peat generally contains a higher amount of extractable potassium than the lower ones. The distribution of sodium in some profiles resembles that of potassium, whereas in other cases an increase in the sodium content with increasing depth may be found.
If the relative values calculated on the basis of the cation content expressed per weight are examined the concentration of potassium and sodium in plant matter is the most striking feature. Also the magnesium content in all the cases and the calcium content in most of them are highest in the surface vegetation. Generally, the potassium content is very low in the deeper layers, but the distribution of the other cations appears to be fairly variable in the different profiles.
An approximate general view of these results may be presented by the average values of the respective relative cation contents in various layers. Owing to the fact that the sampling depths were not equal in all the peat lands only a rough estimation can be gained. The relative distribution of the extractable cations in four peat layers and fresh plant material appears, on the average, to be the following:
Per volume Per weight Plant material  40  60  690  240  140  200  2030  790  o-3 dm  100  100  100  100  100  100  100  100  3-6 dm  150  130  60  200  110  80  30  100  6-lo dm  170  170  50  140  100  110  40  80  10-14 dm  310  240  70  140  100  100   40   80 The effect of depth on the relative amounts of extractable cations was also studied by computing the correlation coefficients between these quantities. The 12 samples of plant material were excluded, and only the peat layers were examined. The following total correlation coefficients were obtained for the depth and the relative content of cations: According to these figures no correlation exists between the depth and the content of extractable calcium or sodium in these peat lands. The correlation coefficients between the depth and the magnesium content appear to be somewhat higher than could have been expected on the basis of the average values reported above, particularly if the data concerning the magnesium content per weight are examined. The negative correlation between the content of extractable potassium and the depth is distinct, although not very close.
Discussion
The results reported in this paper do not reveal any clear picture of the distribution of plant-available cations in various depths of virgin peat lands. The only distinct feature seems to be the accumulation of extractable potassium in the living surface vegetation and also, although in a less degree, in the surface layers of peat. Almost in every case, also the percentic content of sodium, magnesium, and calcium in the surface vegetation was somewhat higher than that of the peat below.
The accumulation of the easily extractable potassium in surface vegetation may be taken to arise from the scanty occurrence of this important plant nutrient in peat lands. Since it was found that also in the peat layers almost all of the total potassium was extractable by 1 N ammonium chloride, there is probably no reason to suppose that potassium would be markedly more tenaceously adsorbed in the lower and more humified peat layers than in the plant material and in the surface layers.
Of course, the possibility of the washing out of potassium from the lower layers of peat lands can not be excluded. On the basis of the present material it is impossible to conclude which of these phenomena, the most economical utilization of the poor sources of potassium in the peat lands or the washing out of this nutrient, is the more important one. According to the opinion of the authors, the former reason seems to be more probable than the latter one.
If the potassium content of the surface layers of these peat lands is compared to the uptake of this nutrient by a medium crop of oats or timothy, it will be found that most of these peat lands contain enough easily available potassium for the growth of one or two crops. However, there are peat lands, such as the numbers 1,7, 20 and 22 in which the lack of available potassium probably prevents the growth of a satisfactory crop. If the amounts of calcium and magnesium extracted by the present method are available for plants, these nutrients do not generally play the role of minimum factors in peat soils.
Summ a r y
It has been attempted in the present paper to study the distribution of plantavailable calcium, magnesium, and potassium in various depths of 25 virgin peat lands. The amounts of these cations extractable by 1 N ammonium chloride are supposed to give a rough estimation on the available content of the nutrients.
Also the quantities of extracted sodium are reported.
It has been found that the percentic content of these cations in the surface vegetation are higher than in the peat. Particularly marked is the accumulation of potassium in living plants and, although in a less degree, in the surface layers of peat. The variation in the distribution of the extractable amounts of the cations in various depths of the peat lands is considerable. A significant correlation exists between the depth and the magnesium content, and a negative correlation between the depth and the amount of extractable potassium.
So far as the amount of cations extracted by 1 N ammonium chloride represents nutrients available for plants, calcium and magnesium are not generally minimum factors in peat soils, whereas in most soils the sources of potassium probably will be depleted by the first crops. Sikäli kuin saadut tulokset kuvastavat soitten käyttökelpoisia ravinnevarastoja, näyttää siltä, että kalsium ja magnesium vain harvoin ovat minimitekijöinä. Kalium sen sijaan riittänee tavallisesti tyydyttämään vain ensimmäisten satojen tarpeen.
